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Ab;.lKiclolWO 0245767 (A1) 
A 1 % aqueous hyaluronic acid solution containing a 
water-soluble epoxy compound as a crosslinking 
agent is heated and concentrated to obtain an 
intermolecularly crosslinked hyaluronic acid. 
; Subsequently, this crosslinked compound is freeze- 
dried under vacuum to obtain a hyaluronic acid 
sponge. The sponge is impregnated with an 
atherocollagen solution and then freeze-dried under 
: vacuum. Thus, a substrate for tissue regeneration is 
obtained. 
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(57) Abstract: A 1% aqueous 
hyaluronic acid solution 
containing a water-soluble 
epoxy compound as a 
crosslinking agent is heated 
and concentrated to obtain an 
intermolecularly crosslinked 
hyaluronic acid. Subsequently, 
this crosslinked compound 
is freeze-dried under vacuum 
to obtain a hyaluronic 
acid sponge. The sponge 
is impregnated with an 
atherocollagen solution and 
then freeze-dried under 
vacuum. Thus, a substrate for 
tissue regeneration is obtained. 
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[C(is mM<D&%*&ft&< s (in vitro) VQmJ&^tfMMVfo 

Xtt*-0f!S&ft&±ft<!: L£ k7JUP >mx#> 5>£flM.T^SJfc*» 

tan^fflswicfctitf, ^#^T©aifl&is§*t, »«aoia«fi^«:A 
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75hMk, 7-fe*-;Mb* <r*-Mt2ftfc t b<DW&mtf 6>tt* *tft> 
, t7JUP>ife^hU^A^ffSUU. t7JUP>^X7tty vch 

Hit tf^WSSlRSftfc'b© <3S*fc7;Un ^ISl 

[cftJI1£<£'>/<UN7xP3 7-^>;W£U<v U7~^>v -fc? 
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mmxmt, (2) mtt+mmmwzm^mmmt scticfcy t 

c £ c J: u t 7;up >k 

15 fU>^U3-jl/y^'JyyJH-7^ ^UtP-^y^Uv^H 

M'/Xttf©ill*I^^T> SSJ±-e«fa1 /2~1 /I 0<DM& 
nSCitfffSK, 4*t 1 /5~1 / I OiWSU\ 
20 c<Dgs«ieici3^T(;L k7^n>Wfttf/Xtt*©R»#©*» 

(ommits m^%t7j\sn>M&tf/xtt^mmfa<Dmm>ptt?&& 

\Z<h£2>tf> UtaO. 5-1. 5II%t^§„ jMchLTfflU 

25 £©§R»igica3i\Ttt. SB«»j*3Rjno^t7;up>ie&^/xtt 
*©&$tt©3ki8?££S«*'3£:<!:(::cfcy t7^p>tt&tx/x(4*© 
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0-6 Ot#ff$U<, ft40-6 OWUIfSK, ^5 0°C## 

mdt, # e> n-s 1 □ # > ^<z> ^ > s^itjao^ -14**+ 

JgfSlis ( P H 5 ~ 8 ) XliBfttttt ( P H 3 ~ 5 ) T'fi^ 

MfclH#ffi<fc*ffilRllc:**fc«K $?£L(,n„ 

<(4tt5««XICfto*:l*«»**«EA*c:<!:^fiF*l/^. + 
tffrtofcfrofcif^lctt, &<PX/|t>:^fcI*i&lc^e>*i£t7JUP> 

. BPS. t7;UP>»X#>^*»«l^K»tt**^Tl^d:» 

^XTKvv(7)^;ii4^+^wj^$n§fc^> mmmwizm is terns iz 
&%±[Z7>( ji, Amz ftz&vm ffixm%:?f ? JueaMSteMucj:* 
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So 

- 3 0°C, #*0<ttft- 8 5°C~- 5 0°C, cfcUff SKIi^- 8 5 
tt'J lj , g^3H$tt, 3 0X1 0" 3 ~ 1 00X1 0" 3 mm bar ( 3 ~ 
1 0 P a) gfi#«F$K. «fcy»*U<(±3 0 X 1 0- 3 ~5 0 X 1 0 3 
mmbar (3~5Pa) 

u±ffofc*tKffiaisft*-r*ci:iCcky ltjup 

fcm&\z\t. $?m \zWti£%Unislz< ^x^y vlc&£c<!:#fc&tf) 

tifcfttttcxi&. j**«*fm«kHfToT , bJ:i^ Miaow 
*»ftcfe(t*aMi©a**ffH:» ^-8 5°c — 3o°c 

ff$KBft-8 5°C~-5 0°C. «fcU#SKIi»- 8 5tt'*y, 

swigicfeurBttfcWWfctt-c* +#£»«£fTr>T^&nfc# j ?- 
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»©»y, ^-fy. m^^>. y-c?v>, 7)v*r>m.mtfmf e> 

l\ 0 gfc* ^fi^^JS^^tt^^TK^jStUTIi, 0. 2-1. OS 
m%<D7km : &* #£l/<(*0. 2-0. 5 JcUffSl/ 

*tt*4<fcfc7^P>8£©B«ittt, 1 : 2-1 0» «F*U<B1 : 2 
-4. iNFlc$f$U<(il : 4 iTfttfcfcUo XSMKA© 

25 IJf-Sfc-ttU&ffcO. 
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fc$>tm£%®i&mtzz t icct: y iifrfBiiii t> j: 

g ^ H flft £ © d; 5 lc¥® tctt^T&M < § «k ? & «b O 

cticj:yiriBfc7;un>K^>i«>^«ktttiBKi»»ffi&»jft-r*xg 
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mm, ±&mm, ®wmm. mmm. mmmm, mm 

m % ?l a ^ m. y a $ ^ 3 d d: [c J: y ft & -r § # & * :& & . 

mm 2 o&*s£ffistt0fM¥M«ft-rRif3fl* h 3 itmrnm 3 
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5 wu©«:^iBy«*x*a-r- 

(HfiEfll 1 ) 

[ 1 1 vmn&mm#<Df?u m i #h) 

£7)i>n>&J-bVOA (tf=?-mm 2 0 0 7?) 10 g£H|g7jc1 Lie 
10 UT 1 % h7;l/P >i?XM ( P H 6 ) ^if lufc. t7;un>l£ 

ftofc. -^v 7kjS14x#**>fc£#l<!:UT, 7t3-^EX3 1 3 ( 
^'Jtn-JPy^yyyJU-fJl' ; t^-kitJ&XM) 1 g£Hi§7j<2 
0m I (Cl&fRU 7t3-il/EX3 1 3jg?R (JUT, EX 3 1 3j§;££ 
15 U?) Zttmisfco C0)«fc5i:LTffgl/fcEX3 1 3iS«2 0 m I £ 

% t7^n>»-EX3 1 3S^a*fttt^fc. 
#£tlfc t/^n >«- E X 3 1 3;I£;££E®»# 1 8 0 c m 2 ( 

1 0cmX1 8cm) <TJ b 1 80ml SALfc COitCtT 

20 j|/n>|-EX3 1 3S^W$lt fccfcf 1 cmi^^fc, hU- 

lc£A£ftfcfc7^n>S!-EX3 1 3 ;F C ^$£E}&T- 2 iMIIg U 

t7;m>i-EX 3 1 3E£?ftrt(*mi&£ifcUfc&» M'-©* 

gSlC/fc&TtOSrLfc^y'J-tf ( ; £t7;UP> 

I-EX31 3g£»lC±«lyJfc. 
25 ^£«£±icUfc^fitf)t:7;UP>I?- E X 3 1 3;H-£$££*UIil 

gUSIftSllCAtU 5 0°CT1 OStFalitl/fc, CtllCckUv t7;un> 
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iftic, jgM^2/5 (^JtJ t7;UP>^;IJt<!:LT^2. 5ii 
5 feofeo 

tf5~6B$Hgfi, - 8 5°C(D7U-1fr'^±lC^^$i±fco ^LT, 
10 3 0 X 1 0 3 ~ 50X1 0 " 3 m m b a r ( 3 ~ 5 P a ) ICTE^ /f ?f£i£'J§ 

ft (JUT, 3B«t:7;UP>B$X#>^<!:l>?> 
[1-2] □ ^ -y>^5l? ©«Jifk 

7fa37-^>1 g£8SS*5 0 0 m I ICj§8?U 1N HCIT? 

is pH4i:ii^ o. 2 %7xP=3^-<f >7kmm&ttMisfc 0 ttmis 

£7xP =1 7-y>7KjSjg*e®© 18 0c m 2 £> hU-lC90ml;i 

(i somi) (D¥#<Dmmv$>Vs -i7-?>tt.7)\'U>m.<Dmm 

ttli 1:10 

20 iu^(DcJ:^lCUT^^Lfc^^t7^P>^^^>> ? ^7xP3 7- 
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5 4 nm) £ffll*T2 5 cm<D(E»J&»6 3 0 ^rilWt S C £ IC cfc U » 

(x^i/y • k • mi^6 o°c v 2 o«pW(Tofc. eft 
[2] $ttffitm®tttt 

(FBS) M^U^yafc&^-^UflMi&SUStt (DMEM+1 0 

10 %fbs, *7att«) ^C?lill/fcigi^lfmif«5xi 0 

4 lffl^/cm 2 (Z)mjtTifffib7t(D'5v CO z 5%, 3 7 "CO-f n. 
^ 4 1 T' 7 H Psl in §6 0 % &ffiffl#&£UT<D«£IS&£f£illl/fc. 
RfcSU Ctl*3IISff#}S (1 0%DMSOttDMEM + 20%FB 
S) ICAtU -1 5 2 < C<D#3&Jf rt-Cft£L£. 
15 [3] MttK 

fc, H7lf^©WgPlCiig7 c m<£R£*8£v £JU£jf£«U £J»K 

suH^L/t. co*j»*sitiK:5feo««JiA*jiffl^» Mmwvmmz 

(SMI 2) 

[1 ] $a*an^ffls«-of^s (i2#i) 

25 [1-13 fc7;UP>tt*#>5>©fMB 

nwy 1 iin^icuT, tr;un >m- e x 3 1 3;H£;££#iiu 
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'#e>tlfet7;UP V8- E X 3 1 3 t M£ ! M$:&Wmtf 1 80cm ! (1 
OcmXI 8cm) ©hU-Cl 80ml ;±Alfc, h U-lCli^tf);*: 

[C;±ALfet7;UP>^- EX 3 1 3 <Dj££l£* fccfc^l cmi 

tu 5o°cr-i 5H#r H iii^L,feo ctifCcfctjv tz;u ( 

/W KP + i>;U*) ^^jl/TK+V^S^T-'^-ll^^E X 3 1 3 <£X7t? + 
vS<h^SlSUTt7JUP>E(0^^f B 1^^^^^^-r^i:±t|c, : MM 
^1/5 (o£U t7JUP>i£;§Jt£LT*t|5Bft%) |C&3£T';§ 

C<D;M}&£- 8 5 0 CT;t^Ufc o ^|SB#f B 1ttv 7'J-1fcat£ 

o Lt> 30X1 0 " 3 ~ 5 0 X 1 0 "'mm b a r ( 3 ~ 5 P a ) [ZXM 

ffi»isft»*k3«:ff5d£u:J:y. fc7;UP >» 

Srtlc*»fc7;UP>lt:*#>5>*-BM<£ii\ TkSfcUfc. 

[i-2] x^-tr^sztfyzstommit 

7tP37-^>2. 5 g^^§7jc5 0 0 m I |Cjg8?U IN HC 
ltpH3. 2ICISU, 0. 5 %7jP P^-^yTkjgj&^S^fc 
o 7K3tOfe*ffit7JUP>18^*>^*, Wft^TfltbTJMIfn 
8 0c m z 0 hU-(Cg£> - £>±(Cf£i£ U7c 7t P 3 7 
£9 0ml}±AU7c, 7xP P 7—^* >7k»5Stt» fei(Dt7Jl/P>l 
7Kj§;fO;^S (1 8 0ml) 37-^>tb7^ 
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n>H0BSJtli1 : 4 ttsiZ. 

mm^n, ummiz^m\i7^a>m7,7^>^t^^- / fy7.^>i> 

4 nm) £fflOT2 5 cm<DE£itfr£>3 0 ttfflmMt % C £ iCcfc U , =1 

MMA*^^IC|S46, EOGM 

[2] 

±E^;i(C c fc U f£$ll/jfc 1 8 0 c m z O$I^S^ffl»W^WirU, 9 
0 c m J <7)*££lcU£: 0 WHJf Ufcfi«S4fflSW* 18 0c m 2 <D h U 
-(CAft. DM E M+ 1 0 % F B S£ 1 0 0 m I ;±AU pHSrtSSL 
fco pH£P!II?£ (PH7. 4) % tm«»i 

L£o 3 7°CT-&IfgU fc h*MS3^J&*ffl«3£JHStt 

lc£J£$-ttfc. *<D&s _h IB D M E M + 1 0%FB S±gift£ 10 0ml 
MX, 3 7°C, 5%CO ! TT1iriigfi^?r^fc. d <0 cfc ? (Cf^S L 



WO 02/45767 



16 



PCT/JP01/10751 



[1] mm^mm^(owm msm%) 

[1-1] t7^Q>»X#>5>©tttt 
5 t7)ln>M+bVO& 2 0 07?) 2 0 g£|gg*2 LfC 

j§PUT1 Xfc7^P>K**» (PH6) ^ll/fcl, 1N HC 
l(CTpH3. 5fCHML£. t7;UP>»0**B>*=*^^- 

+ '>ft^*iOT t jt3-Jl/EX8 1 0 (^U-feP-JU^^U vvJU 
10 I-fJk^H^Ii) 4 g£|£g7jc4 Om I ICftflU 7*^3- 

;UEX8 1 oiSifc (JUTs EX 8 1 oMilO) ^SUt. 

3 IC LTftli l/£ E X 8 1 omm (4 0ml) %tW*<DM7 )VU> 

8 1 Og£«*ft«0fc. 
15 metlfc t7;l/P E X 8 1 Ol^SIt^l 10 cm 2 ( 

10cmX1 1 cm) (OhU-l:5 0g;iAl/fc, h U- ICli^tf)*^ 

;±AUfct7^P>I - E X 8 1 0 W&fe<D%&£ It. fcJ:f5mmi^: 
20 o7Co 

c©ttPj©t7^p>^-EX8 1 ousm&Qmmmmmi&izA 
Hs 5o°cT5BtF B miL/fc, cnrc«j:u. \i7)vu>m<Di^m.m (/\ 
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, fLT> 30X10- 3 ~50X10- 3 mmbar (3~5Pa) let 

7j<;ft?lh ^^-8 5°C^7'J— tf*T^^(C^IS$i±7c 0 fl/T» 3 0 
X10- 3 ~50X10- 3 mmbar (3-5 P a) iZTM^mS&'&Wk 

io mT> *»t7JUP>mx*>^£io) 
[1-2] u^-fyxftyittommit 
ly-vyxTtyviz&zmi^itizftz.'h. mwi^mm^xmmtT 
)iuym7s^y : y^^i^tzo zwtnoiMDfumt* si^mmt^ 

ofc. 

15 7ja37-^V8 g^m^7Kl . 6LlCj§l?U> 1N HCItp 

H3. 5lcfEHU 0. 5 XTT-u^^-^fyy^M^WU^tz.. 

Lfc.jT-n^^-fyykmm&mmmi i ocm z ©hu-i:4oga 
AU7t 0 7jP37-f>7KMii %t<Dt7)inym7k®m<Dmm 

(50g) (D#J 4/ 5 37-^><bt7^P>I©Ii 
20 £t&2 : 5 £&<5o 

-C, 1 ^||gtSC<tT'^^t7;UP>MX7tt>^|c:i]7->7 i >7j<jt;g 
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mmitbfttOXOmmiZ. 1 5W©f^7>^ (2 5 4 nm) £ 
fflOT2 0 cm(Dmmfr*>3 0 ^P^RSSfT £ d t l:<t U , □7-^>tf> 
#*IS§gl&£fTofc. ^O^* M®Ay^lCfgd6, EOG (X^l/>- 
K • MM£6 0°C, 2 0HlfipL ctilCcfcUv IE ft 

[2] Mffitttt^H 

±E*»CJ:UMl/fcai«S£Jll«*** hlz-ICAti* DM EM + 

1 0%FBS$5 0m I /1AL/, pH^IUc. pH£l$H&(pH 
7. 4) % U thli»lS;l5miaiS 
£fflgtf[ClX1 0 s |i/cm 2 (DglT'liLfCo 3 7°CT 

±|ED M E M+ 1 0 % F B Sigife£ 5 0 m I in*.* 37°C, 5%C0 2 

(4, U C*l£3li«tft#}fc (1 0%DMSOtlDMEM + 

2 0%FBS) (CAtl, -15 2t^iirt«l/fc. 

[3] »««JK 

fcSSRS&iu ?L^y >^;ujg3 0-5 om 1 r-3 @^itt KB 
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[1] £HH£ffl£tt®fHa (H4#M) 

t7JUP >M^- h 'J 0 A (tf^SI*) 2 0 07i) 2g^I§7X2 0 0 m 
5 L|Cj§$UT1 % t7;UP>M7jcj§jS (pH 6) *f^«l/fc^ 1N 

hc i i:tpH3. 5i:ilUfc. t7^nyi(D-lil^^-*^x 

X^+i/^iUt, ft3-^EX8 1 0 0. 2g^I§7K2m 
I (C^fRU x±3~JUE X 8 1 0 jgftt (J^T. E X 8 1 Ojt^chU^ 
10 ) Zitmisfc ZL(D&? [ZbXi^m^fc E X 8 1 0 m : M ( 2 m I ) 

jt#*£> t j;up >M7mmzmm u £ b 3 0 #«*m^ 

t7Jl/P>I-EX8 1 0 : M& : &ZWMlsfz a 

m^nfct7)^n>B.- E X 8 1 0;B£}££JlMlX^<f> 3 5 mmxV 
7 yii:4. 8g;±AU£ 0 v f-;iA Ufc t 7 )VU >»- E X 
15 8 1 OE£?£<03R£li» fc«fc^5 mmt^ofc. 

cottfil©t7^P>i-EX8 1 0S£5fc£Mffl*Si«»»U:A 

*u 5 o"CT5«Fisi»aufc. cnicfcy, t7;up>mo7X^« (a 

>f PP + yJH) ^M+'WHift^-^EX 8 1 0(DX7tt+'> 
*^^MlSUTt7JUP>^(D^Tr B 15ilttt)^^^'r'5chit|C, j£fi# 
20 (0*Ut7^n>IMil/tl!l2llX) 

o-eLTv 30X1 0' 3 -50X1 0' 3 mmbar (3~5 P a) \ZX 

1 L©*a**Ati)ts»rtc-iftaa*-&» jjcfti^fc. *2ta» nu 
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- 8 5°C<D7 V-1fX'%±lzm££itfc 0 l/T, 3 0 X 1 0" 3 ~5 0 
X 1 0- 3 mmb a r (3-5 P a) CTgSB&fSSJg&g^ff P C <!: IC 

[1-2] a7-^>^*vyio»lft 

0. 5X37-y>**«(K0KENCELLGEN I- 
P C : $it£*±itiffii!D B3 5mm7^r>2l:3. 8g;iAlfc, 
□ 7—y>*»>R(4» txi:0!)t7;UP>K7jcSSj8i©JSa (4. 8g) © 
tt4/5©««T?fciK a^— 7*>tt7;UP>K©a*Jttti3ek-?-2 
: 5 tftZo 

-Bft^St^C<hT^^t7JUP>mx^>> f [C3 7-'7 i >7X^?g«:U 
*a*1*fc. *l/T, u^-^>7K^^U^iA*ti:7ct7;UP>mx 
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